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Abstract  
 
Synthetic superabsorbent polymers (SAPs) are used in concrete for various applications such as 
internal curing and frost resistance. However, the addition of these SAPs may lead to a significant 
decrease in mortar strength. In order to overcome this bottleneck, the present work focuses on the 
application of biopolymers, more specifically polysaccharides, as SAPs. 
Polysaccharides have already been used for a whole range of applications including wound healing, 
drug release, food industry... The materials have the advantage of being renewable and are often 
very cheap. Furthermore, they can take up large amounts of water.  
The present work aims to evaluate the potential of both sodium alginate (NaAlg) as well as 
physically cross-linked calcium alginate (CaAlg) as SAPs to establish a sustainable approach 
towards self-sealing and -healing concrete without impairing mechanical strength. 
These materials are first characterized using dynamic vapour sorption measurements to determine 
their moisture uptake capacity. Next, the swelling properties in both demineralized water as well as 
cement filtrate solution are tested. Inductively coupled plasma optical emission spectroscopy (ICP-
OES) is used to quantify the ratio of sodium and calcium ions present in CaAlg to identify the 
cross-linking efficiency and better understand the swelling properties. 
In a final part, the mechanical properties of mortar mixtures in the absence and the presence of 
SAPs are compared by performing flexural and compressive tests. All properties are compared with 
commercial SAPs obtained from BASF. 
The alginates show a lower swelling capacity in aqueous solutions compared with the commercially 
available synthetic SAPs. Interestingly, they lead to a smaller reduction in compression strength (up 
to 15% with addition of 1m% SAP). These biopolymers show high potential for enabling concrete 
repair, more specifically, for the self-sealing and -healing of cracks without impairing the strength.  
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